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HyTpE<^AIMS: 

The follo^^g list of claims replaces all prior listings and versions of claims in 
this application: 

1. (Currently amended) A meftod for producing a high quality useful 
layer of semiconductor material on a substrate^ which comprises: 

implantir^ at least two different atomic species into a face of a donor substrate to a 
controlled mean implantation depth to form a weakened zone therein and to define a useful 
laye r, the implanting otep b e ing oonduotod to minimizo low frequency rougjmoos at the 

bonding a support substrate to the fiice of the donor substrate; 

detaching the useful lay^ firom the dorK>r substrate along the weakened zone to f6rm a 
structure that includes the useful layer on the si^port substrate with the useful layer 
presenting a useful |ay^r surfece for further prooessmg, wherein the difTey^t fftpipjc species 
are implanted to minimize low-frequency roughness of the usefiil laver surface: and 

thermally treating the structure to minimize high-frequency roughness of the usefiil 
layer surface of th e useful lay e r to thus provide a surface having sufficient smoothness so 
that chemical mechanical polishing of the usefril layer surface is not required, 

2. (Original) The method of claim 1 v^erein the differrait species 
comj»ises hydrogen species and telium species. 

3. (Original) The method of claim 2 T^dluch further comprises 
sequentially implanting the hydrogen and heliimi species. 

4. (Original) The method of claim 3 which further comprises implanting 
the helium species before implanting the hydrogen species. 

5* (Original) The method of claim 2 wherein the helium species is 
implanted at a dose of between about 0.5 x lO^^cm'^ and about 1.5 x lO^^cm*^. 

6. (Original) The method of claim 2 wherein the hydrogen species is 
implanted at a dose of between about 0.5 x 10^^ cm'^and about 2.5 x 10^^ cm'^. 
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7. (Originai) The method of claim 1 wherein the tfaennal treatment is a 
rapid thennal annealing process carried out at a temperature of between about SOO^C and 

8. (Original) The method of claim 7 wherein the rapid thermal 
annealiag process is carried out for a duration of about 1 to about 60 seconds. 

9. (Original) The method of claim 7 wherein the rapid thermal annealing 
process is conducted in an atmosphere comprising a mixture of argon and hydrogen* 

10. (Original) The method of claim 7 wherein the rapid thermal 
annealing process is conducted in an atmosjdiere of pure argon. 

11. (Originai) The method of claim 7 wherein the rapid thennal annealing 
process is conducted in an atmosphere of pure hydrogen. 

12. (Original) The method of claim 1 which further con^nises conducting 
at least one stabilized oxidation process on the structure. 

1 3 . (Original) The method of claim 12 wherein the stabilized oxidation 
process comprises successive implementations of an oxidation operation, an annealing 
operation and a deoxidation operation. 

14. (Original) The method of claim 13 which further comprises 
conducting the annealing operation for about two hours at a temperature of about 1 lOO'^C. 

1 5 . (Original) The method of claim 1 2 which further comprise 
conducting a rapid thermal annealing process on the structure prior to the stabilized 
oxidation process. 

1 6. (Original) The method of claim 12 which finther comprises 
conducting a plurality of rapid thermal atmealing and stabilized oxidation processes on the 
structure. 
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17. (Original) The method of claim 12 vvhereinthe stabilized oxidation 
operation is conducted prior to thermally treating the structure. 

18. (Original) The method of claim 17 >^ch furtfao: comprises 
conducting a plurality of stabilized oxidation and rapid thennal annealing processes on the 
structure. 

1 9. (Original) The method of claim 1 which further comprises at least one 
simple oxidation opereition including an oxidation operation followed by a deoxidation 
operation of the structure. 

20. (Original) The method of claim 19 v^ch fixrdi^ comprises 
conducting a n^id thennal annealing process prior to the simple osddation operation. 

2 1 . (Original) The method of claim 1 9 which further comprises 
conducting a plurality of rapid thermal annealing and simple oxidation processes on the 
structure. 

22. (Original) The method of claim 1 9 ^^dierein the simple oxidation is 
conducted prior to a rapid thermal annealing jMrocess. 

23. (Original) The method ofclaim 22 which further comprises 
conducting a plurality of simple oxidation and rapid thermal annealing processes on the 
structure. 

24. (New) The method ofclaim 1, M^erein the different atomic species 
are implanted so that the useful lay^ sur&ce is provided with a low«&equency roughness of 
less than about 5 A after the detachment of the xiseful layer at the weakened zone without 
chemical mechanical polishing. 

25. (New) The method of claim 24, » wherein ihe different atomic species 
are implanted so that the useful layer sur&ce is provided with a low-frequency roughness of 
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less than about 5 A measured over a sweep area of about 40 x 40 pm^ afli^ the detachment of 
tte useful layer at the weakraed zone without diemical mechanical polishing. 

26. (New) The method of claim S, wherein the helium species is 
implanted at a dose of about 0.9 x 10*^ cm'^ or less, 

27. (New) The method of claim 26, wherein the hydrogen species is 
implanted at a dose of between about 0.5 x 10 cm ^ and about 0.9 x 10^^ cm ^. 

28. (New) The method of claim 8^ wherein the rs^id thermal annealing 
process is conducted in an atmosphere comprising pure argon or hydrogen or a mixture 
thereof. 
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